We demonstrate the development of an atomic clock using a diode laser and a vapor cell of Cs atoms. We use the technique of coherent population trapping (CPT). The required phase coherence between the probe and control beams, whose frequency difference is the clock frequency, is obtained by frequency modulating the laser with an electro-optic modulator (EOM). The EOM is fiber coupled and hence does not require alignment, which is advantageous for space applications.
I. INTRODUCTION
Both beams are detuned from the excited state by the same amount ∆, whose importance will be discussed later.
The experimental setup is shown schematically in Fig. 2 . The probe and control beams required for driving the clock transition (as shown in Fig. 1 ) are derived from a single laser.
The laser is a grating stabilized laser, as described in our work in Ref. [5] . The linewidth of the laser after stabilization is about 1 MHz, but the frequency uncertainty between the probe and control beams (derived from the same laser) is several orders-of-magnitude smaller, and does not prevent a clock with sub-Hz accuracy to be developed.
The output of the laser goes into a fiber-coupled EOM. The fiber coupling is advantageous for a clock in a satellite, because it does not require alignment. The beam coming out of the laser is elliptic with 1/e 2 diameter of 3 mm × 4 mm. It is circularized using an anamorphic prism pair, which improves the coupling efficiency into the fiber. The power in the beam is controlled using a combination of a half-wave retardation plate and polarizing beam splitter cube.
The EOM does frequency modulation (FM) on the laser beam. As with any kind of FM, the frequency spectrum consists of a carrier frequency surrounded by an infinite number of equi-spaced sidebands on either side. The sideband spacing is equal to the modulation frequency-the EOM driver frequency in this case. If the probe beam is on the −1 sideband and the control beam on the +1 sideband, then the frequency difference between the two beams is equal to twice the EOM frequency. Thus a CPT resonance will appear when the EOM driver is set to half the clock frequency.
The experiments are done in three kinds of cylindrical vapor cells, with identical dimensions of 25 mm diameter × 50 mm length. The first one has pure Cs vapor, the second one is filled with buffer gas of 20 torr of Ne, and the third has paraffin coating on the walls. The cell is placed inside a µ-metal magnetic shield, as shown in the figure. The transmission through the cell is measured using a photodiode (PD).
The CPT resonance appears as a narrow dip in the PD signal as the EOM frequency is scanned around half the clock frequency. The signal-to-noise ratio (SNR) of the resonance is maximum when the laser is locked to a hyperfine transition in the D 2 line, but this comes at the expense of increased decoherence due to a real transition followed by spontaneous emission. In other words, the CPT resonance linewidth decreases with increasing detuning ∆ in Fig. 1(b) but the SNR is reduced. 
III. RESULTS AND DISCUSSIONS
A. CPT in a pure cell
The transmission through the cell, which is proportional to the PD voltage, is shown in and S Raghuveer for help with the manuscript preparation.
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